To the authors' knowledge, there are few studies to date regarding colorectal cancer (CRC) beliefs, knowledge, and screening among multiple Asian American populations, who are reported to have lower CRC screening rates compared with white individuals. The current study was performed to assess knowledge and beliefs regarding the causes of CRC, its prevention, and factors associated with CRC screening among 3 Asian American groups. METHODS: The authors conducted an in-language survey with Filipino (Honolulu, Hawaii), Hmong (Sacramento, California), and Korean (Los Angeles, California) Americans aged 50 to 75 years who were sampled through social networks. Bivariate and multivariable analyses were conducted to assess factors associated with CRC screening. RESULTS: The sample of 981 participants was 78.3% female and 73.8% reported limited proficiency in English. Few of the participants were aware that age (17.7%) or family history (36.3%) were risk factors for CRC; 6.2% believed fate caused CRC. Only 46.4% of participants knew that screening prevented CRC (74.3% of Filipino, 10.6% of Hmong, and 55.8% of Korean participants; P<.001). Approximately two-thirds of participants reported ever having undergone CRC screening (76.0% of Filipino, 72.0% of Hmong, and 51.4% of Korean participants; P<.001) and 48.6% were up to date for screening (62.2% of Filipino, 43.8% of Hmong, and 41.4% of Korean participants; P<.001). Factors found to be significantly associated with ever screening were being Korean (compared with Filipino), having a family history of CRC, having health insurance or a regular source of health care, and knowing that a fatty diet caused CRC. Believing that fate caused CRC and that praying prevented it were found to be negatively associated with ever screening. Factors associated with being up to date for CRC screening included being born in the United States, having a family history of CRC, and having access to health care.
INTRODUCTION
Asian Americans are the fastest growing racial group in the United States. 1, 2 Nevertheless, there is a shortage of disaggregated data regarding their health, which obscures the many differences in health behaviors and outcomes among Asian Americans of various national origins.
Colorectal cancer (CRC) is the second leading cause of cancer death in the United States and for Asian Americans. 3 Although the incidence of CRC has decreased in the general population, it is rising for Koreans and Filipinos. 4, 5 CRC screening reduces mortality, 6, 7 but screening rates among groups such as Chinese (49.2%), Filipino (46.3%), Korean (41.3%) and Vietnamese (42.2%) individuals were lower than that for non-Hispanic white individuals (61.1%). 8 These rates remain below the Healthy People 2020 goal of 70.5%. 9 Factors associated with cancer screening and its knowledge among Asian Americans include health care access, limited English proficiency (LEP), 10 and low health literacy. 11, 12 Fatalism, a common Asian belief that illness is beyond one's control, has been reported to be inversely associated with cancer screening. 13, 14 In addition, many Asian Americans believe that certain foods or herbs can prevent cancer, 14 which may affect their decision to undergo screening.
The purpose of the current study was to evaluate factors associated with CRC screening knowledge and behaviors among Filipino, Hmong, and Korean American individuals. We postulated that knowledge and beliefs regarding what causes CRC and how it can be prevented would be associated with knowledge concerning CRC screening and its receipt.
MATERIALS AND METHODS

Setting
The current study used cross-sectional data collected at baseline from participants in a cluster randomized controlled trial testing the efficacy of lay health educator (LHE) outreach in increasing CRC screening among the 3 targeted groups. Participants included Filipino participants (304 participants) from Honolulu, Hawaii; Hmong participants (329 participants) from Sacramento, California; and Korean participants (348 participants) from Los Angeles, California. Details regarding recruitment and intervention were reported elsewhere. 15, 16 The institutional review boards of the University of California at San Francisco and the University of Hawai'i approved study procedures.
Participants and Data Collection
Community organizations recruited 83 LHEs: 26 Filipino LHEs were recruited by Nursing Advocates and Mentors Inc (Waipahu, Hawaii); 29 Hmong LHEs were recruited by the Hmong Women Heritage Association (Sacramento, California); and 28 Korean LHEs were recruited by the Korean Resource Center (Los Angeles, California) and local Korean churches. LHEs were recruited through radio advertisements, flyers, meetings, and word of mouth. The LHEs were not necessarily members of these community organizations and therefore the participants were from various types of social networks.
LHE training for the recruitment of participants was similar across the sites. Each LHE recruited approximately 12 to 15 participants from the network of individuals they knew, which may have included family members, friends, and people they knew who were clients at the local agency. Eligibility criteria for participants were age 50 to 75 years; self-identification as Filipino (in Hawaii), Hmong (in Sacramento), or Korean (in Los Angeles); speaking a language that the LHE could speak, such as English, Ilokano and Tagalog (languages of the Philippines), Hmong, or Korean; living and intending to stay in the relevant area for at least 6 months; willingness to participate in a study involving nutrition or CRC screening; having no history of CRC or medical problems that would prevent the participant from attending education sessions; and not having another household member taking part in the study.
Although the survey respondents were recruited to participate in an intervention study, the data analyzed in the current report were from the baseline survey, which was conducted before participants received any education about CRC in this project. Participants completed the baseline survey in the language of their choice. The paper-andpencil surveys were self-administered by the Filipino and Korean participants. Project staff administered the survey verbally to Hmong participants due to the low written literacy in English and Hmong languages among the older Hmong population. Each participant received $20 for completing the survey. Data were collected from August 2012 through January 2015. Because this report used data from the baseline survey of a randomized controlled trial, the sample size was calculated to detect an intervention effect, not for the differences in knowledge or beliefs.
Measures
Sociodemographic variables assessed included age, sex, birthplace, years in the United States, education, employment, marital status, household income, and spoken English proficiency ("fluent," "well," "so-so," "poorly," or "not at all," with LEP defined as the last 3 categories). Health care access and use were measured by participants reporting whether they had health insurance, a regular source of care, a primary care physician, or an Asian primary care physician; saw a physician within the past year or saw a traditional healer within the past 12 months; and ever needed a medical interpreter, and if help was at least needed "sometimes," "often," or "always" in reading health materials received from physicians or pharmacies. Health status was measured by self-rated health (excellent/very good/good vs. fair/poor) and if there was a family history of CRC.
Participants were given a list of potential causes of CRC or ways to prevent it. Selection of the following items was considered correct knowledge of CRC causes: older age, family history of cancer, inflammatory bowel disease, colon polyps, fatty diet, lack of regular physical activity, alcohol use, and smoking. Similarly, knowledge regarding CRC prevention was based on the selection of the following recommended methods: undergoing medical tests to find blood or polyps in the colon, taking aspirin, not smoking, exercising regularly, and eating enough fiber and vegetables. We considered the selection of unproven causes or prevention methods to be beliefs. Beliefs regarding CRC causes included lack of rest, working too hard, negative emotions or unhappiness, stress, toxins in food or water, fate, Heaven's will, God's will, and bad karma. Beliefs regarding CRC prevention included having regular bowel movements, drinking enough water, not drinking alcohol, taking traditional Asian herbs or cooking herbal soups, seeing a traditional Asian healer, keeping a positive attitude, getting enough rest, praying, doing nothing, or other.
CRC screening status was assessed through selfreport of: 1) ever having had a CRC screening test (fecal occult blood test, sigmoidoscopy, or colonoscopy); and 2) being up to date with screening (fecal occult blood test within the past year, sigmoidoscopy within the past 5 years, or colonoscopy within the past 10 years).
Statistical Analysis
Descriptive statistics were computed for all of the measures, including means, standard deviations, and percentages. The dependent variables in the current study analysis were: 1) knowledge that undergoing medical tests (screening) to find blood or polyps in the colon prevented CRC (yes/no); 2) ever undergone CRC screening; and 3) being up to date for CRC screening. Bivariate and multivariable analyses of the binary outcomes were conducted using generalized linear models. Because participants were recruited by LHEs, generalized estimating equations were used to analyze participant responses in bivariate and multivariable analyses. Generalized estimating equations were used to account for within-cluster correlation of outcomes between participants recruited by the same LHE. For each multivariable model, the independent variables included sociodemographics, health care access and use, health status, and knowledge and beliefs regarding the causes and prevention of CRC. We used complete case analysis, and there were very few missing data. Table 1 shows that 65.2% of participants were aged 50 to 64 years with 78.3% being female, 65.9% married, and 96.3% foreign-born, with 85.1% having lived in the United States for >10 years. The majority of Hmong (95.7%) and Korean (92.0%) respondents had LEP, whereas high school graduation rates were 73.7% for 
RESULTS
DISCUSSION
To our knowledge, this is the first study to date to evaluate CRC knowledge and beliefs among Hmong Americans, and one of only a few studies among Filipino and Korean Americans. [17] [18] [19] The current study findings demonstrate that knowledge about CRC causes and prevention among all 3 groups was low, with Hmong individuals having very low levels of knowledge. Both Hmong and Korean participants were less likely than Filipinos to know that CRC screening can prevent CRC, whereas Koreans were less likely than Filipinos to have ever been screened. The participants had a wide range of beliefs regarding CRC causes and prevention. Surprisingly, few held fatalistic beliefs, which primarily were associated with CRC knowledge and less so with CRC screening. The most important factors found to be associated with receipt of CRC screening Original Article were US birthplace, a family history of CRC, and health care access.
Filipino, Hmong, and Korean Americans all had low levels of knowledge regarding CRC. The very low levels of knowledge concerning CRC causes and prevention among the Hmong may be due to low educational attainment and LEP. Exposure to biomedical care culture is relatively recent for this group, who traditionally were farmers in Southeast Asia. 20, 21 In addition, the Hmong also had low levels of health literacy, which is not surprising because many older Hmong cannot read the Hmong language because it has only recently been put into written form. 22 The current study findings for all 3 groups reinforce the need for more culturally and linguistically appropriate materials regarding CRC and its prevention.
Compared with Filipinos, Hmong and Korean participants had lower levels of knowledge regarding CRC screening. Although that may have been expected for the Hmong, it was unexpected for Korean Americans in this sample, who had equivalent or higher levels of education and income compared with Filipino participants. In the multivariable models, Korean Americans also were found to be less likely than Filipino participants to ever have been screened for CRC, even after adjusting for covariates such as LEP, health literacy, health care access, and knowledge and beliefs regarding CRC causes and prevention, indicating that there may be unmeasured factors that should be explored in future research.
Those who believed that seeing a traditional healer, having regular bowel movements, and avoiding alcohol were ways to prevent CRC also were more likely to know about CRC screening. It is possible that Asian Americans with a preventive orientation may look for help from a variety of sources, including self-care, traditional medicine, and biomedical approaches. 13 Having various beliefs indicates that participants are interested in preventing Abbreviations: 95% CI, 95% confidence interval; CRC, colorectal cancer; OR, odds ratio. All models also included the following covariates that were not found to be significant in any model: age, sex, years in the United States, English proficiency, employment, marital status, income, self-rated health, needing an interpreter, needing help reading health materials, saw a traditional healer within the past 12 months, knowledge of some CRC causes (lack of physical activity and alcohol use), beliefs regarding some CRC causes (lack of rest, negative emotions, working too hard, stress, and toxins), knowledge regarding some prevention methods (taking aspirin, not smoking, and eating fiber), and beliefs regarding some prevention methods (drinking water, taking traditional Asian herbs, keeping a positive attitude, and doing nothing).
CRC. One implication for interventions is that there may not be a need to discourage people from holding beliefs regarding CRC prevention if they are not harmful, provided these individuals also are taught about the proven methods. 23 Contrary to common perceptions and other articles concerning health beliefs among Asian individuals, 24, 25 the majority of participants in the current study did not hold fatalistic beliefs regarding CRC. This was particularly surprising for Hmong Americans, given that Hmong culture tends to revolve around shamanism and to have a mistrust of Western medicine. 24, 26 However, the few participants who believed that fate or God's will caused CRC and those who thought praying prevented CRC were less likely to have ever been screened for the disease. Interventions to increase CRC screening in these populations need to address these beliefs in culturally sensitive ways.
Respondents who were born in the United States were 5 times more likely than immigrants to be up to date with CRC screening, a finding found in other studies and one that suggests greater familiarity with the US health care system. 8, 27, 28 Those individuals with a family history of CRC were appropriately more likely to have undergone screening and be up to date.
The most striking finding was that knowledge and belief appeared to have a minimal effect on CRC screening status. More notably, access to health care was found to have a strong impact on screening behavior. Participants who had health insurance and a regular source of care were more likely to have received CRC screening and be up to date for screening, whereas those who had a regular physician or saw their physician within the past 12 months were more likely to be up to date with screening. To improve CRC screening rates among Filipino, Hmong, and Korean American populations, improving access to health care through systematic interventions may be more effective than attempting to change the beliefs of these individuals. 29 These interventions may include increasing health insurance coverage through the Patient Protection and Affordable Care Act and ensuring that these patients have regular visits with their primary care providers.
There are several limitations to the current study, including self-reports of CRC screening, the validity of which have to our knowledge not been well studied in these populations. In addition, because this was a crosssectional study, causality could not be concluded. Each ethnic group was selected from a different geographic area, and therefore differences between groups may be due to unmeasured geographically determined confounders. The samples had individuals with lower levels of education and more female participants, foreignborn participants, and participants with LEP than the US Census data for all age groups for each population. However, the findings may be generalizable to older Filipino, Hmong, and Korean immigrants living in urban areas. The strengths of the current study include the samples of 3 understudied and underserved Asian American populations, use of in-language surveys, and the comparison across multiple Asian American groups.
Conclusions
The findings of the current study demonstrate that there are many prevalent beliefs regarding CRC among Filipino, Hmong, and Korean Americans. It is interesting to note that, with the exception of fatalism, the majority of these beliefs are not negatively associated with knowledge regarding CRC screening or screening behaviors. The key determinants of CRC screening are not knowledge or beliefs concerning CRC causes and prevention but rather health care access. The results of the current study illustrate the importance of being patient-centered and culturally sensitive in the promotion of CRC screening among these populations, as well as the need for health care access to maintain good health in these underserved individuals.
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